Proteomic analysis of neurofibrillary tangles in Alzheimer disease identifies GAPDH as a detergent-insoluble paired helical filament tau binding protein.
We performed proteomic analysis of neurofibrillary tangles (NFTs) obtained by laser capture microdissection from pyramidal neurons in hippocampal sector CA1 in patients with Alzheimer disease (AD) using liquid chromatography (LC)-mass spectrometry (MS)/MS. We discovered a total of 155 proteins in laser captured NFT's, 72 of which were identified by multiple unique peptides. Of these 72 proteins, 63 had previously unknown association with NFTs; one of these was glyceraldehyde-3-phosphate dehydrogenase (GAPDH). We validated by immunohistochemistry that GAPDH co-localized with the majority of NFTs as well as plaque-like structures in AD brain and was co-immunoprecipitated by antibodies to abnormal forms of tau in AD, but not tau from AD temporal cortex. Characterization of GAPDH showed that it, along with phosphorylated tau and Abeta peptides, was present in detergent-insoluble fractions from AD temporal cortex but not from age-matched controls. These data are the first proteomic investigation of NFTs. Moreover, our results validate this approach by demonstrating that GAPDH, a glycolytic and microtubule binding protein, not only co-localized to NFTs and immunoprecipitated with PHF-tau, but also is one of the few proteins known to undergo conversion to a detergent-insoluble form in AD.